ABSTRACT.-Although intraspecific brood parasitism is common in many bird species, including several secondary cavity-nesting birds, it does not appear to have been reported in woodpeckers. We report a case of intraspecific brood parasitism in the Northern Flicker (Colaptes auratus) in which six to eight eggs were dumped into the host nest box during a 2-to 3-week period. We estimate that the host female laid a clutch of 8 to 10 eggs, and at the end of the nestling period we confirmed that 16 flicker eggs had been laid in the nest box. This instance of egg-dumping by a floater female or another resident female in the same territory or on an adjacent territory, could have been facilitated by a lack of suitable nest sites in the area coupled with intense nest-site competition from European Starlings (Sturnus vulgaris).
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ABSTRACT.-Although intraspecific brood parasitism is common in many bird species, including several secondary cavity-nesting birds, it does not appear to have been reported in woodpeckers. We report a case of intraspecific brood parasitism in the Northern Flicker (Colaptes auratus) in which six to eight eggs were dumped into the host nest box during a 2-to 3-week period. We estimate that the host female laid a clutch of 8 to 10 eggs, and at the end of the nestling period we confirmed that 16 flicker eggs had been laid in the nest box. This instance of egg-dumping by a floater female or another resident female in the same territory or on an adjacent territory, could have been facilitated by a lack of suitable nest sites in the area coupled with intense nest-site competition from European Starlings (Sturnus vulgaris). Received 16 October 2003 , accepted 24 March 2004 Intraspecific brood parasitism occurs in a wide variety of bird species (Yom-Tov 1980 , Petrie and Moller 1991 , Zink 2000 , Andersson and Aehring 2001 , and has been documented in several secondary cavity-nesting species including European Starlings (Sturnus vulgaris; Romagnano et al. 1990 , Pinxten et al. 1993 , Sandell and Diemer 1999 , House Wrens (Troglodytes aedon; Picman and Belles-Isles 1988), Tree Swallows (Tachycineta bicolor; Lombardo 1988), Eastern Bluebirds (Sialia sialis; Meek et al. 1994) , Wood Ducks (Aix sponsa; Semel and Sherman 2001), and Common Goldeneyes (Bucephala clangula; Pöysä 1999). However, documentation of intraspecific brood parasitism (e.g., egg-dumping by a conspecific) in primary cavity-nesting birds such as woodpeckers appears to be absent from the literature. Wiebe (2002) reported an instance of classical polyandry in the Northern Flicker (Colaptes auratus) in which a female attended two nests concomitantly, but there was no evidence of brood parasitism. In-traspecific egg-dumping in cavity-nesting birds, including primary cavity nesters such as flickers, may be common since suitable nest sites are often in short supply (see Brown 1984 , Raphael and White 1984 , Emlen and Wrege 1986 , Picman and Belles-Isles 1988 , Li and Martin 1991 . Here, we report an apparent instance of intraspecific brood parasitism in a primary cavity-nesting species, the Northern Flicker. Since the flicker pair in question was not color banded, and because we did not conduct a genetic parentage analysis, we cannot be absolutely certain that egg dumping occurred. There is a remote possibility that the paired female may have laid more than one egg per day, although this has never been reported before in any woodpecker species (see Moore 1995).
All observations and nest checks in this study were made by ARB. He observed a pair of nesting Northern Flickers at a nest box in his back yard in Britton, Lenawee County, Michigan, from 8 May to 4 July 2003. The nest box was erected on a pole at a height of 4.4 m, angled slightly downward (for box dimensions see Bower 1994), and was situated in a semi-open area about 35 m from the back door of his residence. Flickers are considered weak excavators (Harestad and Keisker 1989, Winkler et al. 1995) , and sometimes use wooden boxes for nesting (Bent 1964 , Bower 1995 , Ingold 1998 . Since European Starlings frequently compete with flickers for nest cavities and boxes (Kerpez and Smith 1990, Ingold 1998) , a nest box with a smaller entrance opening (5 cm diameter) designed to live-trap starlings was placed on a pole at the same height, 5 m away. This box was erected to lure starlings away from the neighboring flicker box. To further discourage starlings and attract flickers, the flicker nest box was completely filled with pine woodchips, thus preventing starling entry and allowing the flickers to ''excavate'' a cavity in the box.
On 8 May, a pair of Northern Flickers be-
Nesting chronology of a Northern Flicker pair in Lenawee County, Michigan, 2003, in which intraspecific brood parasitism occurred during a period of 2.5 weeks. Total number of eggs and nestlings found in the nest box on a given day are indicated next to bars. Because it was unclear on 8, 13, and 25 June what proportion of the eggs and nestlings were attributable to the host versus the parasite, we did not attempt to indicate this on the graph. It was also unclear whether the dead chick resulted from an egg that was dumped or laid by the host. gan excavating woodchips from the flicker box; they had taken up residency in the box by 11 May, although egg-laying had not begun. Between 11 and 15 May, the flicker pair was evicted twice by starlings, in spite of the starling box trap located nearby. After each eviction, the flicker box was repacked with pine chips to discourage the starlings and encourage the flickers to excavate again. By 22 May, a flicker pair had taken up residency in the nest box again, although the contents of the box were not examined on this day. On the afternoon of 24 May, three flicker eggs were found in the box, suggesting that egglaying was initiated on 22 May. On 29 May, 8 days after the initiation of egg-laying, 11 eggs were found in the nest box (Fig. 1) . Although clutch sizes can range from 3 to 13 eggs (see Moore and Koenig 1986 , Winkler et al. 1995 , Wiebe 2003 , female flickers lay only one egg per day (Sherman 1910 , Moore 1995 ; thus a second female flicker dumped at least two and probably three eggs in the nest box between 24 and 29 May (Fig. 1) .
ARB first observed apparent incubation behavior (continuous sitting) by both a male and female flicker on 29 May. This was probably the original mated pair, although we cannot be sure since the birds were not marked. On 2 June, 12 days after the onset of egg-laying, 12 eggs were found in the box and a single broken egg was found on the ground beneath the box, possibly having been removed by the host pair (removal was not documented).
Since the birds initiated incubation about 5 days earlier, it is possible that a second female flicker dumped an additional egg (the egg on the ground) or two (the one in the box) between 29 May and 2 June. However, since flicker incubation typically begins with the penultimate egg (second-to-last; K. L. Wiebe pers. comm.), we assigned one of the two eggs to the resident female (egg laid on 30 May), and assumed that the other was dumped between 30 May and 2 June. Thirteen flicker eggs were found in the box on both 4 and 6 June, well after the onset of incubation, indicating that another egg had been dumped in the host box (Fig. 1) . On 8 June, seven 1-dayold flicker nestlings, six unhatched eggs and a single dead nestling were found in the box. This indicates that by 7 or 8 June, an additional egg was dumped into the host box since only 13 eggs were present on 6 June ( Fig. 1) . On 13 June, there were nine nestlings about 6 days old and five unhatched eggs (which were then removed). Since a single dead nestling had been removed on 8 June, our findings of 13 June suggest that an additional egg had been dumped into the box between 8 and 13 June (nine nestlings, five eggs, and one nestling that died; Fig. 1 ). By this point, 15 eggs had been laid in the host box, 8 or 9 of which were likely laid by the host female. The contents of the box were checked on several occasions between 13 and 24 June and on each occasion all nine nestlings were present. On 25 June, a large number of mites were found in the nest box; subsequently, the nestlings were removed and placed in a new box on the same pole. Upon examining the remaining nest contents of the original box, one additional flicker egg was found buried in the woodchips. Thus, a total of 16 eggs had been laid in the nest box during this reproductive effort with at least 6 and perhaps as many as 7 or 8 eggs having been dumped by at least one additional female. Between 26 June and 4 July all nine nestlings fledged. Additional evidence suggesting that an extra-pair flicker may have dumped eggs into the resident flicker pair's nest box occurred on 9 June, when a female flicker landed on the roof of the nest box. This individual put on a conspicuous display by fanning her tail feathers and raising the feathers on the top of her head. When she peered into the nest box, the male that was in the box brooding the nestlings exited and aggressively chased this female to a nearby tree and then further pursued her more than 40 m from the box. About 1 hr later a female returned to the box and was again chased from the area by the resident male.
Intraspecific brood parasitism in Northern Flickers has not been reported previously. As in any cavity-nesting species, it is possibly the result of a shortage of suitable nest sites (Yom-Tov 1980 , Picman and Belles-Isles 1988 , Sandell and Diemer 1999 and/or the loss of a nest cavity during the egg-laying or incubation period (Yom-Tov 1980) . Ingold (1998) found that European Starlings prefer to usurp freshly excavated flicker nest cavities rather than use nearby, vacant nest boxes. In such instances, the benefits of intraspecific egg dumping might outweigh the costs of excavating a new cavity (assuming a suitable nest site is available) and starting the nesting cycle over. Wiebe (2003) developed a model that demonstrates that even in the face of intense starling competition, it virtually always benefits flickers to nest early rather than delay reproduction, except when the risk of cavity usurpation by starlings is very high (ϳ75%). In any case, egg-dumping should be a profitable strategy for the brood parasite because its young are reared at no cost. The results of this study, in which the resident female laid a clutch of 8 or 9 eggs, and ultimately hatched 10 chicks, provide some evidence that intraspecific brood parasitism may be profitable. ABSTRACT.-Common Loons (Gavia immer) normally lay a single clutch of two eggs each breeding season. They occasionally lay one-or three-egg clutches, and rarely, four-egg clutches. Participants of the Canadian Lakes Loon Survey provided seven independent observations of loon pairs rearing four-chick broods. Photographic evidence confirmed two separate instances of adult loon pairs at Anglin Lake, Saskatchewan, and Kasshabog Lake, Ontario, exhibiting parental behavior toward a four-chick brood. Occurrence of four-chick broods may be the result of supernumerary clutches, nest parasitism, post-hatch brood amalgam-Supernumerary broods, either as a result of nest parasitism by unrelated conspecifics, supernumerary clutches, or post-hatch brood amalgamation, are relatively common among grebes (Storer and Nuechterlein 1992 , Cullen et al. 1999 , Muller and Storer 1999 , Stout and Nuechterlein 1999 , Stedman 2000 and waterfowl (Afton and Paulus 1992:90, table 3-21; Sayler 1992 ). However, there are few documented instances of supernumerary broods in loons (Barr et al. 2000) , including the most widely studied species, the Common Loon Common Loons are large, long-lived waterbirds that normally lay a single clutch of two eggs each breeding season, although occasionally they will lay one or, even less frequently, three-egg clutches (Peck and James 1983 , Croskery 1991 , McIntyre and Barr 1997 . The frequency of three-egg clutches reported for Common Loons is low and ranges from 0.5% (Campbell et al. 1990 ) to 0.8% (Peck and James 1983, McIntyre 1988 :table 2-5). Clutches containing four eggs are rare, but have been noted several times (Nelson 1983 , Peck and James 1983 , Zicus et al. 1983 , McNicholl 1993 . To our knowledge, there is no confirmed record of Common Loons rearing four-chick broods. In this paper we report seven instances of Common Loon adults accompanying and rearing four-chick broods, two of these confirmed by photographic records.
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METHODS
Data were gathered by volunteer participants of the Canadian Lakes Loon Survey (CLLS), who monitored Common Loon breeding pairs on lakes, rivers, and bays throughout Canada. Participants selected their own water body or portion of a water body to survey breeding loons and recorded observations of breeding pairs at least once during each of three time periods: nesting (early June to mid-July), hatching and early brooding (early to late July), and pre-fledging (mid-August to mid-September). All surveys lasted a minimum of 2 hr and often were supplemented by incidental observations. During each survey, observers recorded the date, survey method (e.g., from a single point on shore, walking along shoreline, or from a boat or canoe), maximum number of adult loons observed (including paired loons), maximum number of mated loon pairs present, and maximum number and age class of young. The CLLS survey protocol instructed volunteers to classify chicks as downy young (Ͻ1/3 adult length with dark gray down feathers), small young (1/3 to 2/3 adult length with light brown-gray or mottled-gray down feathers) or large young (2/3 adult length or longer with a full coat of light and dark gray feathers). Although not part of the survey protocol, CLLS participants often found loon nests during surveys and recorded clutch sizes. Periodically, participants also provided photographic records of observations during surveys. These records provided the basis for results reported here.
RESULTS AND DISCUSSION
Since the initiation of the CLLS in 1981, participants have reported 6 of 687 (0.87%) loon nests containing three-egg clutches and no four-egg clutches. CLLS participants reported 45 of 6021 (0.75%) Common Loon pairs with supernumerary broods (Ͼ2 chicks), which is similar to values that others have reported for this species (see above). In five separate instances, CLLS participants provided written evidence of four-chick Common Loon broods: two on Shepherd Lake, Ontario (44Њ 39Ј N, 81Њ 7Ј W) during 1983 and 1984; one on Oak Lake, Ontario (44Њ 36Ј N, 77Њ 55Ј W) during 1984; and two on the Mactaquac River, New Brunswick (46Њ 01Ј N, 66Њ 58Ј W) during 1988 and 1993. Participants also provided photographic evidence of two separate instances of Common Loon pairs accompanied by four-chick broods. The first photograph was taken on 14 July 1999 at Anglin Lake, Saskatchewan (53Њ 44Ј N, 105Њ 56Ј W; Fig.  1A ). This group of birds was observed intermittently from 14 July to 17 August 1999. CLLS participants estimated these chicks to be 3 weeks of age on 14 July, and adults exhibited feeding behavior toward all four chicks.
Photographic evidence was also secured at Kasshabog Lake, Ontario (44Њ 38Ј N, 77Њ 57Ј W; Fig. 1B, C) , where a Common Loon pair was observed attending four chicks from 21 July to 30 September 2001. CLLS participants estimated this four-chick brood to be 3 weeks of age on 21 July, and adults exhibited feeding behavior toward all four chicks. Observations later that summer showed that one of these chicks was smaller than the other three, and often it was observed farther away from the adults than the other chicks (Fig. 1C) .
Occurrence of four-chick broods in Common Loons may be the result of supernumerary clutches, nest parasitism, post-hatch brood amalgamation, or a combination of these factors (Nelson 1983 , Zicus et al. 1983 , Belant and Olson 1991 , McNicholl 1993 . Both Nelson (1983) and Zicus et al. (1983) discounted the occurrence of four-egg clutches as a result of nest parasitism, suggesting that nest parasitism was unlikely due to aggressive territory defense exhibited by breeding loons. Four-egg clutches have been documented twice for Red-throated Loons (Gavia stellata); in both instances two different females were observed laying eggs in the same nest (Barr et al. 2000) . Supernumerary clutches have been documented several times for Common Loons (see McNicholl 1993) . However, there are only two confirmed reports of supernumerary clutches hatching successfully in Common Loons; McIntyre (1988) found two three-egg clutch nests on two different lakes, and later observed a brood of three young on each of these same lakes.
Adult loons may adopt chicks if the young become separated from their natal parents due to inclement weather (Strong and Bissonette 1989) , human disturbance (Robertson and Flood 1980, Clay and Clay 1997) , or parental abandonment (Gingras and Paszkowski 1999) . Persistent wind and wave action can separate loon chicks from their natal parents (Sjolander and Agren 1976) . On Anglin Lake in 1999, poor weather conditions occurred from 30 June through 6 July, and a severe hailstorm occurred on 12 July (W. R. Hoffman and E. V. Hoffman pers. comm.). Thus, weather conditions existed that could have resulted in chicks becoming separated from their natal parents and then being adopted by one of several other breeding pairs on Anglin Lake.
Post-hatch brood amalgamation can also occur when brood densities in breeding areas are high (Afton and Paulus 1992) . Anglin Lake (1,500 ha) consistently had the highest annual number of breeding loon pairs recorded (mean of 38 pairs/year from 1996 to 2002) on a lake by the CLLS. Concentrations of loon pairs on Anglin Lake were high on 14 July 1999, when 36 separate Common Loon pairs were observed. Size and behavioral differences in the brood photographed at Kasshabog Lake also suggested brood amalgamation. Intensive monitoring and/or genetic evidence are required to determine definitively whether supernumerary broods in Common Loons result from supernumerary clutches, nest parasitism, or post-hatch brood amalgamation.
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ABSTRACT.-Some species of birds commonly forage by following other animals and capturing prey flushed by the movements of the latter. Here we describe a possible foraging association between White Hawks (Leucopternis albicollis) and white-nosed coatis (Nasua narica) in Tikal National Park, Guatemala. The frequency of association varied seasonally, perhaps due to differences in availability of reptiles, the hawks' main prey. Fontaine 1980 , Egler 1991 . There are occasional reports of other Eastern and Western hemisphere raptors that appear to forage in association with a variety of mammalian carnivores, although prey capture has been observed only rarely (e.g., Sliwa 1994 , Silveira et al. 1997 . Here, we describe a possible association between White Hawks (Leucopternis albicollis) and an omnivorous mammal, the white-nosed coati (Nasua narica), in the lowland tropical forest of Tikal National Park, Guatemala. White Hawks, which prey primarily on snakes and lizards (Draheim et al. in press) , have been documented following monkeys in Costa Rica (Boinski and Scott 1988) and French Guiana (Thiollay and Jullien 1998, Zhang and Wang 2000) . White-nosed coatis are diurnal procyonids; their diet consists primarily of leaf litter-dwelling invertebrates and fruit (Kaufmann 1962 , Russell 1982 . They are predominantly terrestrial during active periods, but they rest and sometimes forage in trees. In Tikal, females and juveniles live in very large bands; one of our study bands contained 162 animals (Booth-Binczik 2001).
We studied coatis in Tikal (17Њ 13Ј N, 89Њ 37Ј W; elevation: 130-400 m) from June 1994 to November 1996. The mean annual temperature is approximately 26Њ C, with the lowest monthly mean occurring in January and the highest in May. There is a pronounced dry season from January through April, and many trees lose their leaves in March and April.
We observed White Hawks opportunistically while we studied marked, habituated bands of coatis. The bands were so large that typically we could see only a small percentage of band members at one time. Because we watched coatis mainly on the ground and could not see an entire band at once, we probably overlooked some accompanying hawks. During a 22-month period, we located coati bands 458 times and observed White Hawks with the bands on 52 (11%) of those occasions. White Hawks were observed with coati bands throughout the year, but more frequently during January and February (frequency of association ϭ 24%) than during other months (8%). We saw White Hawks with six different coati bands throughout an area of about 14 km 2 , equal in size to the nesting territories of 3-4 pairs of hawks (Draheim et al. in press) .
Most of the time that hawks were in view they were perched in the lower portion of the canopy directly above the coatis. They kept pace with foraging bands by flying from tree to tree as the coatis moved along. On at least three occasions we observed a hawk following a band for 2-3 hr. On occasion there were two hawks with a band at the same time. The coatis never displayed any alarm at the presence or movement of the hawks, and the hawks were never seen directing any movements toward coatis. We saw no predation attempts by White Hawks accompanying coatis.
Although we did not observe prey capture, it is possible that the hawks were following coati bands for the purpose of preying upon animals that were flushed by the coatis, as in other foraging associations. As coatis forage along the forest floor, they rummage through the leaf litter with their noses, dig into the soil, turn over small objects, and tear apart pieces of rotten wood. Coatis may be particularly useful to White Hawks in that they frequently direct alarm displays toward some species of snakes and lizards (GAB unpubl. data), possibly indicating to a hawk the presence and location of possible prey items. In the foraging associations of many species, insects are the primary prey consumed by birds, but there is evidence that reptiles also can be located in this manner. During a 2-year study of brown capuchins (Cebus apella) in French Guiana, White Hawks were present during 11% of the monkeys' active time, and they were observed capturing arboreal snakes seven times while accompanying the monkeys (Zhang and Wang 2000) . Double-toothed Kites have been observed catching lizards flushed by monkeys (Fontaine 1980, Boinski and Scott 1988) . Many bird species that associate with army ants have been seen preying on lizards (Mays 1985, Coates-Estrada and Estrada 1989) , and in Tikal we saw a Roadside Hawk (Buteo magnirostris) capture a snake that was fleeing a swarm of army ants (SDBB unpubl. data).
Although the seasonal peak in association between White Hawks and coatis could be due to a peak in hawk density (seasonal patterns of which are unknown in Tikal), it is more likely related to the hawks' reliance on reptilian prey. January and February are the coldest months of the year in Tikal; thus, reptiles would be least active and most difficult to find at that time. Studies in Costa Rica (Boinski and Scott 1988) and Brazil (Rodrigues et al. 1994) revealed that several species of insectivorous birds associated with monkeys most often during seasons when insects were least abundant. Researchers who have observed coati bands in other locations (e.g., Panama, Costa Rica) have not reported foraging associations with White Hawks or any other birds. It may be that White Hawks associate with coatis only in relatively temperate areas where the diversity of primate species is low. The relationship between White Hawks and coatis deserves further investigation to ascertain whether the hawks obtain significant amounts of prey through this association.
